Euscorpius is the first research publication completely devoted to scorpions (Arachnida: Scorpiones). Euscorpius takes advantage of the rapidly evolving medium of quick online publication, at the same time maintaining high research standards for the burgeoning field of scorpion science (scorpiology). Euscorpius is an expedient and viable medium for the publication of serious papers in scorpiology, including (but not limited to): systematics, evolution, ecology, biogeography, and general biology of scorpions. Review papers, descriptions of new taxa, faunistic surveys, lists of museum collections, and book reviews are welcome.
Introduction
As currently defined, the scorpion Centruroides margaritatus (Gervais, 1841) ranges from Mexico to Peru, including introduced populations in Africa (Sissom & Lourenço, 1987; Kovařík, 1998; Fet & Lowe, 2000) , Cuba (Teruel, 2002) , and Japan (Kovařík, 1997) , plus additional records from Guatemala (Pocock, 1902) , Dominican Republic (Armas, 1981) , Bonaire (Fet & Lowe, 2000) , Trinidad & Tobago (Kovařík, 1998) , Venezuela (Sissom & Lourenço, 1987) , Bolivia (Sissom & Lourenço, 1987) , Brazil (Sissom & Lourenço, 1987) , Paraguay (Sissom & Lourenço, 1987) , Argentina (Werner, 1939) , and Chile (Sissom & Lourenço, 1987) , most of which have already been questioned (i.e., Sissom & Lourenço, 1987) . It also has a long list of synonyms, some of which have recently been restored as valid taxa Armas et al., 2011) . Hoffmann (1932) recorded C. margaritatus from Mexico, but assigned all populations from this country to three subspecies described by him: C. margaritatus chiapanensis Hoffmann, 1932 , C. m. tapachulaensis Hoffmann, 1932 , and C. m. septentrionalis Hoffmann, 1932 . The first two taxa have been recognized as separate species (Armas et al., , 2004 , while the third was synonymized under C. m. margaritatus by . Moreno (1939 Moreno ( , 1940 recorded C. margaritatus from Trinidad village, Cuba. Mello-Leitão (1945) described this population as a new subspecies: C. margaritatus morenoi Mello-Leitao, 1945 . Armas (1977 recorded this taxon from Jamaica, whereas Armas & Maes (2000) raised it to species level, although they do not discussed their criteria respect such action. At the present, C. morenoi is a poorly known taxon.
Another conflictive situation refers to the taxonomic identity of some South American populations, identified by Sissom & Lourenço (1987:13) as C. margaritatus, whereas Lourenço & Flórez (1990a: 122) recognized them as Centruroides gracilis (Latreille, 1804) .
The purpose of this contribution is a revision of C. margaritatus and some of its closely related species.
Material and Methods
The specimens studied are deposited in the followings collections:
• FKCP: Personal collection of F. Kovařík, Praha, Czech Republic.
• IES: Instituto de Ecología y Sistemática, La Habana, Cuba.
• IJKJ: Institute of Jamaica, Kingston, Jamaica.
• MNHN: Muséum National d'Histoire Naturelle, Paris, France.
• MRSN: Museo Regionale di Scienze Naturali, Turin, Italy.
• USNM: US National Museum of Natural History, Smithsonian Institution, Washington, D.C., USA • RTO: Personal collection of R. Teruel, Santiago de Cuba, Cuba.
• ZMHB: Zoologisches Museum, HumboldtUniversität, Berlin, Germany.
Nomenclature and measurements follow Stahnke (1970) , except for trichobotriotaxy (Vachon, 1974) , and metasomal carinae (Francke, 1977) . For pedipalp chela carinae we follow Stahnke (1970) modified by Prendini (2000) , but we recognize nine carinae instead of eight, as originally illustrated by Vachon (1952: 62, fig. 69 ) and pointed out by Acosta et al. (2008: 492-493, fig. 14) .
Measurements are given in millimeters. For each species, references are not exhaustive, but include those dealing with revisions and relevant catalogues.
Taxonomy
Centruroides margaritatus (Gervais, 1841) 
Scorpio margaritatus Gervais, 1841: 281-282, pl. II, fig. 13-17; Kraepelin, 1899: 89, 93 (in part) . Centrurus degeerii: Kraepelin, 1891: 133 (misidentification) . Centrurus margaritatus : Pocock, 1893: 386-387 . Centruroides margaritatus : Pocock, 1902: 30-32 (in part) ; Moreno, 1939: 71-72, lám. 6, figs. 4, 5; Moreno, 1940: 99-101, láms. 28, 29, figs. 1-5; Roewer, 1943: 218; Mello-Leitão, 1945: 251, 260-265 (in part) ; Stahnke & Calos, 1977: 117 (in part) ; Stahnke, 1978: 279 (in part); Lourenço, 1991: 29-32, fig. 1 , tab. 1 (misidentification?); Armas, 1988: 55-56; Armas, 1982: 6; Sissom & Lourenço, 1987: 15-22, table 1 (in part); Flórez, 1990: 119 (in part;  records from Valle only); Kovařík, 1998: 108; Teruel, 2002: 87 (in part) ; Escobar & Ochoa, 2003: 52; Escobar et al., 2003: 218-220; Teruel, 2011: 61-66 (in part) . Centruroides margaritatus morenoi Mello-Leitão, 1945: 261-262; Stahnke & Calos, 1977: 119; Armas, 1977: 4; Armas, 1981a: 8; Armas, 1981b: 53, 54, table 1; Armas, 1982: 6; Armas, 1988: 55-56; Fet & Lowe, 2000: 114 . New synonymy. Centruroides gracilis: Lourenço & Flórez, 1990a: 122, 133, fig. 19 (misidentification) ; Lourenço & Flórez, 1990b: 68, 69 Fig. 1 F) , the most modern of which has obviously erroneous locality data, i. e.: "Cordillière des Andes, La Puna" [Gervais (1841) stated that "Il habite l'île de la Puna, dans la rivière de Guayaquil"]. Sissom & Lourenço (1987) gave a complete redescription, drawings, and measurements of this specimen.
Distribution. According to the material and supplementary data available to us, C. margaritatus occurs only in north-western South America (Colombia, Ecuador, Peru), but it has been introduced in the Greater Antilles (Jamaica and Cuba).
Diagnosis (emended). A large species (65-100 mm). Carapace and tergites dark yellow-brown with underlying fuscous pattern; tergite VII lighter than I-VI, similar in colour to basal metasomal segments (Fig. 2  A) . Carinae and granulation dark brown. Sternites yellow-brown with dark brown shade. Metasomal segments I-IV yellow-brown, darker on IV; V and telson dark reddish brown. All the segments are ventrally darker than dorsally or laterally. Pedipalp femur and patella are yellow-brown, lighter than body; chela reddish brown. Carapace with superciliary and posterior median carinae strong, crenate. Anterior median furrow wide and moderately deep; posterior median furrow narrow, deeper posteriorly. Tergites I-VI moderately granulose. Pectines with 25-27 teeth in ♀♀ (n = 51 combs) and 27-30 in ♂♂ (n = 24 combs); basal plate rectangular. Pedipalp orthobothriotaxic A, only sparsely hirsute; chela ovate, 1.1-1.2 times wider than patella, with dorsal marginal carinae nearly smooth, not pilose ( erate, finely crenulated; dorsolateral carinae on V moderate; intercarinal spaces with spread fine granules. Telson ovate in the female and oblong on the male (Fig. 2 B-C, F), with moderate, spinoid subaculear tooth, directed towards apical one-third of aculeus.
Comparisons. With respect to its closest relatives, Centruroides margaritatus can be distinguished as follows: (1) Centruroides hirsuticauda Teruel, 2011 is remarkably smaller (♀♀ 53-57 mm, ♂♂ 69-74 mm), and has pedipalps and metasoma remarkably less slender and very densely hirsute (Teruel, 2011) ; (2) Centruroides exilimanus Teruel et Stockwell, 2001 is remarkably larger (♀♀ 98-116 mm, ♂♂ 89-150 mm), it has higher pectinal tooth counts (♂♂ 31-34, ♀♀ 30-32), and females have a deep discal pit in the basal plate of the pectines (Teruel & Stockwell, 2001; Víquez & Armas, 2005) ; (3) C. chiapanensis Hoffmann, 1932 has more slender pedipalp chelae, very attenuate telson, and higher pectinal tooth count (♀♀ 23-32, ♂♂ 25-34) (Hoffmann, 1932; ; (4) C. tapachulaensis Hoffmann, 1932 has blackish, more attenuate pedipalps with pale fingers, attenuate telson, and lower pectinal tooth count (♀♀ 21-26, ♂♂ 23-28) ; (5) C. fallassisimus Armas et Trujillo, 2010 is remarkably yellowish (mainly in immatures), pedipalp chelae with dorsal secondary carina minutely granulose, male has telson with attenuate vesicle . For C. edwardsii comb. nov., see a detailed comparison below.
Comments. We have examined the syntypes of Centruroides margaritatus morenoi Mello-Leitão, 1945 , as well as a representative series of additional specimens from Trinidad village (type locality) and Jamaica, but we have not found any characters which consistently allow their distinction as a different subspecies or species. Thus, the following nomenclatural change is proposed: Centruroides margaritatus (Gervais, 1841) = Centruroides margaritatus morenoi Mello-Leitão, 1945 , new synonym. This taxon had been elevated to species level by Armas & Maes (2000) , because it was found to be clearly not conspecific with all samples available to them and identified as C. margaritatus (mostly from IES collection); nevertheless, none of these specimens actually belonged to C. margaritatus, but C. edwardsii (see below). Moreno (1939) mentioned to have studied more than eight specimens from Trinidad, and this entire sample was explicitly declared as types by Mello-Leitão (1945) ; nevertheless, only three of these specimens could be located at IES collection (one ♂ and two ♀♀). We also discovered that the photo presented by Moreno (1940: pl. XXVIII) as an adult female, is actually a composite of two of the specimens studied by us: the entire metasoma belongs to one of the females, but the trunk and appendages (plus the partial metasoma also included in that plate) all belong to the male. Sissom & Lourenço (1987: 16) examined the typespecimen of C. argentinus Werner, 1939 and determined it as a subadult female of C. margaritatus, but at this moment is not possible to confirm such synonymy without examination of that specimen.
As result of the present revision, C. margaritatus has turned out to be the most poorly known species among the South American members of the genus Centruroides. It remains to be seen which of the many published records of "C. margaritatus" do actually belong to this taxon, especially those from the USA (Comstock, 1912; Pocock, 1902) , Guatemala (Pocock, 1902) , Bonaire (Fet & Lowe, 2000) , Trinidad & Tobago (Kovařík, 1998) , Venezuela (Sissom & Lourenço, 1987) , Bolivia (Sissom & Lourenço, 1987) , Brazil (Sissom & Lourenço, 1987) , Paraguay (Sissom & Lourenço, 1987) , Argentina (Werner, 1939) , Chile (Sissom & Lourenço, 1987) , Sierra Leone (Kovařík, 1998) , and Japan (Kovařík, 1997) .
On the other hand, Lourenço (1991) reported three cases of presumed hybridization between laboratoryreared specimens of "C. margaritatus" and "C. gracilis", and later he even suggested that both taxa may be conspecific (Lourenço, 1997) . Such potential synonymy can be discarded and also the supposed hybridization must be regarded as at least questionable, because of two reasons: (1) C. margaritatus and C. gracilis are morphologically very distinct from each other, to the point that both have always been placed in separate species-groups (Hoffmann, 1932; Mello-Leitão, 1945; Teruel & Stockwell, 2001; Armas et al., 2004 Armas et al., , 2011 Ponce Saavedra & Moreno Barajas, 2005; Teruel & Roncallo, 2010; Teruel, 2011) , and (2) all Colombian specimens and photos of "C. gracilis" that we have seen (i.e., Lourenço, 1997: fig. 4 ; Gómez & Otero, 2007: fig. 4a ; also see below in Material Examined) do involve clearly misidentified specimens of at least three distinct species, two of which are coincidently C. margaritatus and its close-relative C. edwardsii (see below). This criticism was already addressed by Teruel & Roncallo (2010: 2 Centruroides edwardsii (Gervais, 1843) Gómez & Otero, 2007: 53, 54, 56, fig. 4 (misidentification) .
Type data. Neotype adult ♂ (BIOECO, Ex-RTO: Sco-0395; herein designated, Fig. 4 A-H as C. margaritatus by R. Teruel, 2008 . It has 29/28 pectinal teeth, with one tooth missing for each pecten. All labels are written in Spanish. Distribution. Mexico, El Salvador, Honduras, Nicaragua, Costa Rica, Colombia, and Cuba (introduced) (Fig. 3) . It has also been introduced in Senegal, Africa (see Comments below).
Diagnosis. A moderate to large species (60-110 mm). Body brown; pedipalp chelae, carapace, tergites I-VII, metasomal segment V and telson dark reddish brown (rarely, a yellowish longitudinal stripe is present over tergites I-VII, generally in immatures); pedipalp femur and patella, legs and venter yellowish brown; pectines light yellow; carinae on metasoma and pedipalps are dark brown (Figs. 4 C, E, F; 5 A-D, 6 A-B). Prosoma and tergites densely and coarsely granular, with large spiniform granules interspersed. Metasoma coriaceous, with all carinae strongly denticulate; telson with a spiniform subaculear tubercle directed toward the basal portion of the aculeus (Figs. 4 H, 6 C-D) ; segments II-IV with more than three (usually four) pairs of ventrolateral macrosetae. Pedipalps very densely hirsute; chela wider than patella and very robust in the adults, with dorsal marginal carina almost smooth, pilose (Fig.  4 C-D, 6 E) ; fingers with eight principal rows of granules, flanked internally and externally by numerous supernumerary granules, basal lobe/notch combination strong. Sexual dimorphism is evident: adult males have less inflated pedipalp chelae and a moderately slender metasoma, whereas adult females have more robust and shorter pedipalps, more inflated chelae, and nonelongate metasomal segments (Figs. 5 A-D, 6 A-B) .
Pectinal tooth counts 22-30 in ♀♀ (n = 110 combs), 26-34 in ♂♂ (N = 90 combs). Measurements in Table 1 .
Comparisons. This species was largely confounded with C. margaritatus, from which it clearly differs by having pedipalps profusely pilose, hand with dorsal marginal carina almost smooth and very pilose (Fig. 4  C-D) , telson with subaculear tubercle close to aculeus and directed towards its basal one-third (Figs. 4 G, 6 C, D) , carinae on the pedipalp femur and patella with smaller and closer granules. Also, when same-sized adults of both species are compared side-by-side, it becomes evident that both sexes of C. edwardsii have pedipalps (especially chelae) and metasoma shorter and more robust than in C. margaritatus (see our Figs. 1-7) .
With respect to its other close relatives, Centruroides edwardsii comb. nov. can be distinguished as follows: (1) Centruroides hirsuticauda Teruel, 2011 is remarkably smaller (♂♂ 69-74 mm, ♀♀ 53-57 mm), and has pedipalps and metasoma very densely hirsute (Teruel, 2011) ; (2) Centruroides exilimanus Teruel & Stockwell, 2001 is larger (♂♂ 89-150 mm, ♀ 98-116 mm), it has higher pectinal tooth counts (♂♂ 31-34, ♀♀ 30-32) , and females have a deep discal pit in the basal plate of the pectines (Teruel & Stockwell, 2001; Víquez & Armas, 2005) ; (3) In C. chiapanensis and C. tapachulaensis, the pedipalps are attenuate, with chelae not globose, almost glabrous, having dorsal marginal carina granulose; (4) C. fallassisimus is a paler species, its pedipalp chelae are almost glabrous, with finely granular dorsal marginal carina; subaculear spine is moderately distant from the aculeus base and directed toward the aculeus tip. Comments. Gervais (1843) briefly described Scorpio (Atreus) edwardsii from an unspecified number of syntypes from "Colombia", reportedly deposited at MNHN, but Gervais (1844) provided a more precise description of this species, including an excellent colour figure, and mentioned "Carthagène de Colombie" (p. 217) as the locality of the specimens examined by him.
Gervais (1844) based the original description of Scorpio (Atreus) degeerii upon another unspecified number of syntypes (measurements and figures of at least one adult female were actually given) from Chile and Colombia (Cartagena), also reportedly deposited at MNHN. The descriptions and figures of Gervais (1843 Gervais ( , 1844 , Hoffmann (1932) and Prado & Ríos-Patiño (1940) clearly show that Scorpio (Atreus) degeerii, Rhopalurus danieli and Centruroides margaritatus septentrionalis are all conspecific with Scorpio (Atreus) edwardsii, which is the senior synonym by page prece- dence (CINZ, 2000) . Tityus ducalis was described from Mexico, but it was synonymized under C. margaritatus by Hoffmann (1932) ; Fet & Lowe (2000: 112) included it with doubt as a junior synonymy of C. margaritatus, because the type specimens are lost, and the synonymy cannot be verified (Sissom & Lourenço, 1987: 16) . Sissom & Lourenço (1987: 16) stated that the original types of Gervais (1843 Gervais ( , 1844 ) cannot be positively identified among the MNHN specimens labelled Centrurus edwardsii and Scorpio degeerii. Because of this reason, plus the fact that only with available namebearing types the taxonomic status of all members of this very complex group of closely related species can be clarified and stabilized, we have proceeded to designate a neotype for C. edwardsii. Armas (1981a: 1, 8-9) recorded Centruroides margaritatus ssp. from Santo Domingo, Dominican Republic, on the basis of a lot of nymphs labelled "Santo Domingo", without additional data and deposited at the Museum of Comparative Zoology, Harvard University, USA. As that species has never been found in Dominican Republic, we think that the correct locality of these immature specimens is Santo Domingo, Heredia Province, Costa Rica, but we are not sure that they belong to C. edwardsii.
We have seen excellent photos of the holotype of Centrurus gambiensis (Fig. 7 A-D) and concluded that it is actually a junior synonym of Centruroides edwardsii, as previously pointed out by Kraepelin (1891) as Centrurus degeerii. By the way, the type-locality of C. gambiensis has been erroneously stated to be the archipelago (and also independent country) of Cape Verde (i.e., Sissom & Fet, 2000: 113) , but this is an incorrect transcription. Two of the original collecting labels accompanying the holotype clearly read "Cap Vert" (see our Fig. 7E ), but this toponym (either in Víquez (1999: 47) referred to as "Central Valley variety" and "forest habitat variety", without any further discussion on this matter. According to the specimens available to us, the most widespread and commonly collected is C. edwardsii, but the other taxon cannot be accurately identified yet, mostly because our sample is too small and not well-preserved.
As pointed out by Teruel & Roncallo (2010: 2) , the Colombian population of C. edwardsii has the base colour of the body and appendages light yellowish, with a more contrasting dark pattern. But apart from this, we have not found any significant morphological differences with respect to the remaining specimens from Mexico, Central America, and Cuba.
Material examined. MEXICO: DURANGO: 2♀♀, 1♂
